Particles with dimensions on the order of a billionth of a meter are known as nanoparticles. These particles are often composed silver, or gold. When excited with an electromagnetic field, nanoparticles produce an intense absorption attributed to the collective oscillation of electrons on the particle surface, termed a plasmon resonance. The resonant frequency is highly dependent on particle size, shape, material, and 
INTRODUCTION
environment. By altering these characteristics, the frequency can be shifted over a wide range of wavelengths, making nanoparticles attractive as functional materials for many applications. Some examples include electronic and optical devices of coinage metals such as copper 1 . The light scattering from nanoparticle surface due to the oscillatory motion of nanoparticle electrons. These electrons produces radiation. Also, if the light is absorbed by the nanoparticle, the energy of the incident light is converted to another form e.g. heat. The optical properties is strongly dependent on size, shape and composition of the particles and medium of nanoparticles are embedded. By modifying these parameters, we can simulate the some optical properties of nanoparticles like scattering, absorbing and extinction (sum of the absorbed and scattered energy) over a wide range of wavelengths. These optical properties of nanoparticles interesting as functional materials for many applications such as electronic and optical devices 2 , chemical and biological sensors 3 , optical energy transport 4 and thermal ablation 5 .
In recent years, more attention has to silver nanoparticles due to the optical properties and its application 6 . When silver nanoparticles interact with the light, according to the fluctuation of the electron band on nanoparticle surface, a phenomenon called surface plasmon occurs. Silver nanoparticles plasmon modes have a high absorption in the ultraviolet and violet spectral region 7 . Also, when a silica and silver core/shell nanoparticles is used, a sharp plasmon frequency is observed, that can be reduced by changing the diameter of the core and shell. Recently, the strong photostimulated luminescence is obtained from silver and silver iodide nanoclusters [8] [9] [10] . The main advantage of using spherical geometry of nanoparticles is control of optical properties in a highly predictive state [11] [12] [13] [14] . Also, the optical properties of a material with sphere geometry can be simulated by using the solution of Maxwell's Equations for arbitrary radius and dielectric constant. Therefore, we uses the Mie theory solution for simulation of the optical properties of silver and core/shell silica/silver nanoparticles and discuss about their optical properties.
Simulation method
In 1908, Gustav Mie obtained the solution of Maxwell's equations for spherical particles 12 . These solutions, showed the extinction spectra of spherical particles with arbitrary size. Researchers are also trying to find the Maxwell's Equations solution for other shapes like nonspherical particles, Au spheroidal particles and Ag spheroidal particles that it was the result of Mie research 14 . Bohren and Huffman described the complete conclusion of Mie theory and in this paper, we used it 13 . According to this theory, the cross section parameter can be calculated. This parameter is a quantity that show the power of the scattered, absorbed or extincted of the incident light waves. Since that the sum of the scattered and absorbed cross section is extincted cross section, we can calculate the absorption cross section.
So, we considered a spherical particle with radius r 0 and complex electric permittivity [=n 2 embedded in a dielectric medium of permittivity [ m =n m 2 . This particle is illuminated by a plane wave of angular frequency. Within the Mie solution, the cross-sections for scattering, extinction and absorption can be expressed by following formulas:
The scattering parameters a l and b l are defined as follows:
The scattering parameters a l and b l are defined as follows: 
RESULTS AND DISCUSSION
The scattering and absorption properties of silver nanoparticles are dependent on the nanoparticle diameter. The extinction cross section area spectra of 10 sizes of silver nanoparticles are displayed in the Figure. 1. The identical mass concentrations for these nanoparticles is 0.05 mg/ mL. The silver nanoparticles absorb light and have peaks near 404 nm ( Figure. 2). All spectra have a high resonance at visible spectrum(400 nm700nm) ( Table 1 ). The wavelength corresponding to maximum extinction shifts to longer wavelengths (red shift) as the particle radius increases ( Figure. 3), while larger particles show increased scattering and 4.0x10 -13 6.0x10 -13 8.0x10 -13 1.0x10 -12
1.2x10 -12
1.4x10 -12
1.6x10 -12 Scattering Cross Section(m have peaks that broaden significantly and shift towards longer wavelengths (known as red-shifting) and generally lies to the near infra-red ( Figure.4) . High light scattering of the larger particles due to have larger optical cross sections.
The Figure. 5 displays the calculated optical spectrum of a 50 nm silver nanoparticles as the local refractive index is increased. Increasing the refractive index from 1 to 1.33. Figure. 6 shows the optical properties for silica\silver core\shell nanoparticles with different sizes. The total nanoparticles radius is kept constant at 50 nm. The spectrum with a peak at 498 nm is the extinction from a silver sphere with a radius of 50 nm (no silica core). As the shell thickness is decreased, the peaks shift to the red and become more intense. Increasing the ratio of core radius to total radius causes the peak to shift red. Thinning the shell layer produces a large increase in polarization at the sphere boundary, which yields the more intense extinction peaks. The same general trends are observed when the nanoparticle size is increased.
CONCLUSIONS
The optical properties of spherical silver and silica/silver nanoparticles can be tuned by adjusting the physical dimensions. The dielectric properties of the material are extremely important and play a large role in the intensity and placement of the plasmon resonances. As spherical silver and silica/silver nanoparticles get larger, the peaks broaden and shift to longer wavelengths. Higherorder modes also become important, making the extinction spectrum more complex. Core/shell nanoparticles display a red shift and an increase in intensity of extinction as the shell size is decreased. The magnitude of the shift is highly dependent on the shell material. The surface coverage model shows the correct behavior in the low coverage limit. Future work will extend this to high coverages, gleaning knowledge about optical properties of core/shell nanoparticles during the growth process and about the effects of surface defects. 
